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The  City  of  Winnipeg,  Manitoba,  Canada, 
with  140,000  population,  is  situated  at  the 
confluence  of  the  Red  River  of  the  North  and 
the  Assiniboine  River.  The  general  level  is 
757  ft.  above  sea  level,  and  is  33  ft.  at  low 
water,  and  10  ft.  at  high  water,  above  the 
water  level  of  the  Rivers.  The  soil  consists 
of  one  to  three  feet  of  black  loam  resting 
upon  some  fifty  feet  of  sedimentary  clay,  below 
which  is  about  5  feet  of  glacial  drift  and  boulder 
clay  resting  upon  the  rock,  a  magnesian  lime- 
stone. On  boring  through  the  impervious  clay 
into  the  rock,  the  water  rises  from  it,  and  some- 
times even  from  a  boulder  clay,  to  a  height  of 
some  feet  above  the  surface  of  the  ground,  in- 
dicating that  it  is  a  true  Artesian  Supply. 

The  City  now  has  five  wells  in  operation, 
from  which  may  be  obtained  about  12,000,000 
gallons  per  day.  The  wells  are  situated  in  the 
Northern  portion  of  the  City,  4  on  the  West 
and  one  on  the  East  side  of  the  Red  River. 

Domestic  Water  Works. — The  principal 
pumping  station  is  situated  on  McPhillips 
Street  near  Logan  Avenue,  and  contains  the 
following  equipment : — 

♦1-5,000,000 -gal.  125  lbs.  pressure.      Triple  Expan- 
sion pump. 
1-5,000,000  gal  80  lbs.  pressure.    Triple  Expansion 

pump. 
1-5,000,000  gal.  125  lbs.  pressure.     Electric  driven 
centrifugal  fire  pump. 
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1-750   K.    W.    Curtis   Turbine   generator   set. 
1-1000  K.  W.   Parsons  Turbine  generator  set. 
1-300  K.   W.  Steam  Engine  and  generator  set. 
11-250  ELP.  Babcock  &  Wilcox  Boilers. 

1-  Pump  reservoir,   capacity 300,000  gals. 

1-  Storage  Reservoir,  capacity.  .  .6,000,000  gals. 

*   Not  at  present  in  use. 

The  5,000,000  gals,  electric  fire  pump  and 
the  pumps  at  wells  3,  4  and  5,  are  connected 
with  the  power  system  of  the  Winnipeg 
Electric  Railway  Co.,  the  generating  plant, 
above  mentioned,  being  held  in  reserve. 
Each  of  the  wells  3,  4,  5  and  6  is  fitted  with 
electrically  driven  pumps  of  a  capacity  of 
2,500,000  gallons  per  day.  Wells  3  and  4,  as 
at  present  operated,  will  not  furnish  this 
quantity  of  water.  Well  No.  5  supplies  from 
2 3^2  to  3  millions  of  gallons  per  day,  with  a 
depth  of  60  ft.  of  water  remaining  in  the  well. 
In  this  well  is  being  installed  a  second  %]/2 
million  gallon  pump.  Well  No.  %  is  served  by 
the  5,000,000  gallon  80  lb.  pump  above  men- 
tioned, working  at  about  50  per  cent,  of  its 
capacity. 

The  ordinary  pressure  carried  in  the  mains 
is  50  lbs.  This  is  increased  to  80  lbs.  pressure 
on  alarm,  in  case  of  fire,  the  time  required  to 
raise  the  pressure  being  from  one  to  two 
minutes. 

With  the  6,300,000  gallons  reserve  in  the 
reservoirs,  the  following  quantities  of  water 
can  be  pumped  into  the  mains : — 

For  a  period  of     3  hours 7,800,000  gals. 

"     6     "        9,300,000     " 

M     9     "        10,800,000     " 

"  12     "        12,300,000     " 

"24     "        18,300,000     " 


WINNIPEG  S    WATER    WORKS  3 

The  distribution  system  consists  of  185 
miles  of  pipe,  with  1,200  hydrants. 

A  Softening  Plant  has  been  installed,  but  is 
at  present  not  being  used. 

Fire  Service  Water  Works  System. — In  the 

year  1905,  the  City  of  Winnipeg  was  subject 
to  very  excessive  fire  insurance  charges,  due 
largely  to  the  fact  that  the  development  of 
the  Water  Works  system  had  not  kept  pace 
with  the  extraordinary  growth  of  the  City. 
As  a  means  of  relief,  and  to  place  the  City  in 
the  highest  class  of  fire  risks,  the  City  Council, 
backed  by  the  Board  of  Trade,  had  a  thorough 
investigation  made  of  fire  fighting  Water 
Works. 

Committees  of  the  Council  with  the  City 
Engineer  made  several  visits  to  the  principal 
Cities  in  the  United  States  and  Canada  where 
special  systems  were  in  use,  and  after  a  careful 
consideration,  determined  that  the  gas  engine 
pumping  plant  offered,  for  the  conditions  of 
Winnipeg,  the  most  economical  and  satisfactory 
solution  of  the  problem  of  fire  protection. 

It  was  essential,  from  the  Fire  Under- 
writers' point  of  view,  that  any  plant  adopted 
should  be  provided  with  two  independent 
sources  of  power.  Electricity  would  have 
been  an  ideal  power,  if  the  above  condition 
could  have  been  fulfilled.  Steam  was,  on 
account  of  the  heavy  standby  losses,  out  of  the 
question.  It  may  be  explained  that  the 
pumping  station  of  the  Domestic  Water  Works 
System  is  about  two  miles  from  the  business 
centre  of  the  City,  and  from  the  bank  of  the 
Red  River,  from  which  the  water  for  fire 
protection  was  to  be  obtained.     Had  it  been 
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possible  to  use  the  steam  plant  of  the  Dom- 
estic System  with  additional  boiler  capacity, 
it  is  probable  that  steam  would  have  been 
adopted  as  the  motive  power. 

Steam  and  electricity  being  out  of  the  ques- 
tion, gas  power,  filling  all  of  the  requirements, 
was  finally  adopted.  For  alternative  sources 
of  power,  there  are  available,  Producer  Gas 
and  City  Gas,  in  addition  to  a  large  reserve 
of  Producer  Gas  in  the  holder. 

Standby  losses  in  fuel  in  this  system  are 
practically  nothing. 

The  first  of  the  pumping  units  was  placed  in 
service  in  November,  1907,  and  has  been 
available  for  fire  protection  since  that  time. 
The  remaining  units  were  completed,  and 
placed  in  service  between  that  time  and  the 
1st  July,  1908,  when  the  whole  plant  was 
practically  completed,  and  its  operation  taken 
over  by  the  City. 

The  distribution  is  made  by  8  miles  of 
mains  from  10  to  20  inches  in  diameter,  and 
85  fire  hydrants.  It  covers  the  central, 
closely  built,  business  section  of  the  City. 

Pumping  Station. — The  pumping  station  is 
situated  on  the  banks  of  the  Red  River  at  the 
foot  of  James  Street,  and  contains  the  following 
equipment : — 

4  Crossley,  2  cylinder  Tandem  Gas  Engines  of  540 
H.P.  each. 

2  Crossley,  2  cylinder  Tandem  Gas  Engines  of  250 
H.P.  each. 

Air    compressing   starting  plant   in  duplicate. 

1   Producer  gas   main  supplying  all  engines. 

1   City  gas  main,  in  reserve,  supplying  all  engines. 
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The  engines  above  described  drive  6  Triplex 
double  acting  pumps,  made  by  Glenfield  & 
Kennedy,  of  Kilmarnock,  Scotland . 

The  pumps  are  furnished  with  suction  and 
discharge  mains,  20  inches  in  diameter,  in 
duplicate,  all  pumps  being  connected  with 
both  mains,  either  main  being  of  sufficient 
capacity  for  the  whole  plant. 

The  pumps  take  their  water  from  a  well, 
which  is  divided  into  two  compartments, 
either  of  which  will  supply  the  whole  plant. 

The  water  is  conducted  to  the  well  by  an 
intake  pipe  3  feet  in  diameter,  which  extends 
for  a  distance  of  425  ft.  from  the  well  to  the 
deep  water  in  the  River,  where  it  ends  in  a 
stone  ballasted  crib. 

Producer  Gas  System. — The  Gas  Producer 
Plant  may  be  described  as  follows : 

It  consists  of  4  Crossley  type  Producers;  2  of  500 
Horse  Power,  each  8ft.  6  in.  in  diameter,  by  18  ft.  in 
height,  and  2  of  1,000  Horse  Power,  each  11  ft.  in 
diameter  by  18  ft.  in  height,  with  necessary  platforms, 
hoppers  and  piping. 

This  plant  has  an  overload  capacity  of  50  per  cent, 
with  selected  coal,  and  readily  makes  gas  from  Anthra- 
cite, Lignite  or  any  non-caking  bituminous  coal;  the 
latter  can,  however,  be  burned  to  a  limited  extent, 
under  certain  conditions. 

The  coal  for  use  in  the  plant  is  delivered  on  track 
adjoining  the  building,  and  unloaded  into  a  hopper 
having  a  capacity   of   100   tons. 

Elevator  and  Conveyor, — An  elevator  fitted 
with  a  rotary  feeding  gear  to  ensure  regular 
feed  without  choking,  raises  the  coal  to  a 
horizontal  conveyor  placed  above  the  pro- 
ducer hoppers. 
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The  elevator  and  conveyor  are  operated  by 
an  8  Horse  Power  System  Engine. 

Air  Superheaters. — Two  air  superheaters 
18'  10"  by  5'  3",  and  two  18'  10"  by  4'  3", 
with  gas  and  air  connections  and  dust  col- 
lectors, are  attached  to  the  Producers. 

Hot  Gas  Boilers. — Each  unit  is  supplied 
with  a  hot  gas  tubular  boiler. 

Wet  Scrubbers. — Four  wet  scrubbers  each 
30  ft.  high  by  5  ft.  in  diameter  fitted  with  tar 
sieves  and  filled  with  coke,  remove  the  con- 
densible  hydro-carbons  from  the  gas. 

Tar  Extractors. — Three  Centrifugal  tar  ex- 
tractors 5  ft.  in  diameter  complete  the  removal 
of  the  tar  from  the  gas. 

Dry  Scrubbers. — Two  sawdust  scrubbers 
9  ft.  by  22  ft.,  either  of  which  is  capable  of 
removing  any  remaining  impurities  from  the 
gas,  are  placed  near  the  inlet  to  the  gas  holder. 

In  addition  to  the  above,  centrifugal  circu- 
lating pumps  and  Root  air  blowers  are  pro- 
vided. 

The  cleaning  plant  is  operated  by  two  18 
H.P.  Crossley  Gas  Engines,  either  of  which  is 
of  sufficient  capacity  to  drive  the  whole 
plant. 

The  plant  is  provided  with  all  piping,  valves, 
shafting,  pulleys  and  belting  necessary  for  its 
operation. 

An  important  feature  of  the  installation  is 
that  there  is  a  spare  unit  of  each  type  of 
machine,  so  that  in  case  of  a  breakdown,  the 
plant  can  still  be  operated  to  its  rated  capacity. 


WINNIPEG  S    WATER    WORKS  7 

Two  steam  boilers,  of  about  50  H.P.  each, 
furnish  what  additional  steam  is  required  for 
the  Producer,  and,  also,  drive  the  elevator 
and  blowing  engines,  and  supply  steam  for 
heating  the  buildings. 

City  Gas  System. — The  gas  holder  and 
Pumping  Station  are  connected  with  the  City 
gas  mains  by  a  special  12  inch  pipe.  If,  for 
any  reason,  the  Producer  Gas  System  should  be 
out  of  Service,  a  full  supply  of  City  gas  may  be 
at  once  conducted  to  the  holder,  or  directly  to 
the  Engines,  by  a  special  main  provided  in  the 
pumping  station  for  that  purpose. 

Gas  Holder. — A  gas  holder  of  250,000  cubic 
feet  capacity  stores  a  reserve  of  gas,  either 
Producer  or  City,  gas,  sufficient  to  operate 
the  whole  plant  for  from  lj^  to  5  hours. 
This  will  give  ample  time  to  fire  additional 
producers,  or  to  make  provision  for  the  use  of 
the  City  gas,  in  case  of  a  long  continued  fire. 
It  is  not  likely  that  more  than  half  the  capacity 
of  the  plant  will  be  required  except  in  extra- 
ordinary cases. 

The  Distribution  System. — Two  20  inch 
mains  lead  from  the  Pumping  Station  to  Main 
Street  by  different  routes,  connecting  with 
sub-mains  on  the  way.  Either  of  these  mains 
in  case  of  accident  to  the  other,  is  sufficient  to 
take  the  water  from  the  pumps  when  working 
at  their  rated  capacity. 

The  mains  are  designed  to  withstand  the 
ordinary  working  pressure  of  300  lbs.  per  square 
inch,  and  water  hammer.  They  were  tested 
to  700  lbs.  per  square  inch  at  the  Foundry,  and 
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after  being  laid,  were  tested  to  from  500  to  700 
lbs.  The  pipes  were  provided  with  extra 
heavy  hubs  and  2  lead  grooves.  These  joints 
have  given  entire  satisfaction. 

Hydrants. — Tfre  hydrants  are  connected  to 
the  mains  by  8  inch  flanged  pips.  They  are 
provided  with  four  4J^  hose  nozzles  with 
independent  gates.  These  nozzles  are,  when 
required,  reduced  to  %Y  and  ^Yi  inches  by 
suitable  reducers,  3J^  inch  being  the  largest 
hose  now  used. 

The  hydrant  valve  is  8  inches  in  diameter, 
and  is  provided  with  one  inch  pilot  valve  to 
fill  the  hydrant  before  opening  the  main  valve 
against  the  pressure.  Both  the  valves  are 
operated  by  the  same  stem.  Each  hydrant 
connection  is  provided  with  a  gate  valve  so 
that  the  hydrant  may  he  cut  out  from  the 
;system  in  case  of  necessity. 


